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THE    ZJ?ZGT    or    INITIAL    D  ISPLACI^iZIIT    C7    T^HE    C^IT^IH    SUPPOIl? 

OIJ    TEZ    3UCXLi:^G    0?    ^    OjLUMIT    C01'TI2TU0US    C'.^E]x    jKHSZ    SUPFOIi^rS 

3;-   E-a.^;e::.G    3.    L-undcuis  t    and    Joscpli    1'.    Zo'':anchik 


A    1.  :;,^    cc1l".t.;i    c  on'c  ir.uous    cvor    throo    suppci-t^    '..-as 
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frse    to    :aove    parallel    to    the    cclumn    axis    during;   "buckl  in;r;. 
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TABLE  I 


TaMes  1,S,3 


Load-Def leotlon  Data 
Initial  Deflection  at  Center  Support   0  Inches. 


P 

(lb) 

Upper  Span 
Pi  =  3000  lb, 
yi  =  18.191  In. 

Lower  Span 
Pi  =  3000  lb. 
yi  =  18.114  in. 

y 
(in.) 

y-yi 

(in.) 

P-Pl 
(IbO 

y-yi 

P-Pi 

(in/lb) 

y 

(in.) 

y-yi 

(in.) 

P-Pl 
(lb) 

y-yi 
P-Pi 

(in/lb) 

3000 

3200 

3400 
3500 
3600 
3700 
3750 

18.191 
18.204 
18.224 
18.244 
18.275 
18. 350 
18.451 

0 

.013 
.033 
.053 
.084 
.159 
.260 

0 
200 
400 
500 
600 
700 
750 

0.0000650 
. 0000825 
.0001060 
.0001400 
.0002271 
.0003467 

18.114 
18.104 
18.083 
18.064 
18. 031 
17.954 
17.854 

0 

-.010 
-.031 
-.050 

-.083 
-.160 
-.260 

0 
200 
400 
500 
600 
700 
750 

-0.0000500 

-  .0000775 

-  .0001000 

-  .0001383 

-  .0002286 

-  .0003467 

TABLE  II 
Load-Deflection  Data 
Initial  Deflection  at  Center  Support  0.453  inches. 


p 

(lb) 

Upper  Span 
Pi  =  5000  lb. 
yi  =  18.556  in. 

Lower  Span 
Pi  =  3000  lb. 
yi  =  18.470  in. 

y 

(in.) 

y-yi 

(in.) 

P-Pl 
(lb) 

y-yi 
P-h 

(in/lb) 

y 

(in.) 

y-yi 

(in.) 

P-Pl 
(lb) 

y-yi 
f-Pi 

(in/lb) 

3000 

3200 
3400 
3500 
3600 
3700 

18.556 
18.576 
18.605 
18.635 
18.677 
18.796 

0 
.020 
.049 
.079 
.121 
.240 

0 
200 
400 
500 
600 
700 

0.0001000 
.0001225 
.0001580 
.0002017 
. 0003429 

18.470 
18.461 
18.444 
18.424 
18.585 
18.269 

0 
-.009 
-.026 
-.046 
-.085 
-.201 

0 
200 
400 
500 
600 
700 

-0.0000450 
-.0000650 
-.0000920 
-.0001417 
-.0002871 

TABLE   III 

Load-Deflection  Data 
Initial  Deflection  at    Center  Support 


-0.447  inches. 


Upper  Span 

Lower  Span 

p 

Pi  =  3000  lb. 

Pi 

=  3000 

Lb. 

yi  =  17.833  i 

n. 

yi 

=  17.741  in.        1 

(lb) 

y 

y-yi 

p-Pi 

y-yi 

(in/lb) 

y 

y-yi 

P-Pl 

y-yi 

(in.) 

(m.) 

(lb) 

(in.) 

(in.) 

(lb) 

P-Pl 

(in/lb) 

3000 

17.853 

0 

0 

17.741 

0 

0 

3200 

17.843 

.010 

200 

0.0000500 

17.724 

-.017 

200 

-0.0000850 

3400 

17.863 

.030 

400 

.0000750 

17.691 

-.050 

400 

-.0001250 

3500 

17.885 

.052 

500 

. 0001040 

17.660 

-.081 

500 

-.0001620 

3600 

17.933 

.100 

600 

.0001667 

17.607 

-.134 

600 

-.0002233 

3650 

17.985 

.152 

650 

.0002338 

17.547 

-.194 

650 

-.0002985 

i 


I 
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Tables  4,5,6 


TABLE  IV 

Load-Defleotlon  Data 
Initial  Deflection  at   Center  Support     0.749   inches. 


p 

( lb) 

Upper  Span 

Pi  =  5000  lb. 
yi  =  18.742  in. 

Lower  Span 

"l  =  3000  lb. 
yi  =  18.662  in. 

y 

(In.) 

y-yi 
(m.) 

P-Pl 
(lb) 

y-yi 
p-Pi 

(in/lb) 

y 

(In.) 

y-yi 
(in.) 

P-Pl 
(lb) 



y-yi 

P-Pi 

(in/lb) 

3000 
3200 
3400 
3500 
3700 

18 . 742 
18.757 
18.782 
18.811 
18.901 

0 

.015 
.040 
.069 
.159 

0 
200 
400 
500 
700 



0.0000750 
. 0001000 
.0001580 
.0002271 

18.662 
18.663 
18.656 
18 . 647 
18.575 

0 
+  .001 
-.006 
-.015 
-.087 

0 
200 

400 
500 
700 

+0  . 0000050 
-.0000150 
-.0000500 
-.0001245 

TABLE  V 
Load-Defleotion  Data 
Initial  Deflection  at   Center  Support 


-0.747  inches. 


p 

(lb) 

Upper  Span 
Pi  =  5000  lb. 
yi  =  17.605  in. 

Lower  Spa.T 
Pi  =  3000  lb. 
yi  =  17.490  in. 

y 

(in.) 

y-yi 
(m.) 

P-Pl 
(lb) 

y-yi 
p-Pi 

( in/lb) 

y 

(in.) 

y-yi 

(in.) 

P-Pl 
(lb) 

y-yi 

(in/lb) 

3000 
3200 
3400 
3500 
3600 
5650 

17.605 
17.614 
17.635 
17.662 
17.719 
17.818 

0 

.009 
.03,0 
•  057 
.114 
•213 

0 
200 
400 
500 
600 
650 

0.0000450 

.0000750 

.0001140 
.0001900 
. 0003277 

17.490 
17.463 
17.422 
17.381 
17.309 
17.226 

0 
-.027 
-.063 
-.109 
-.181 
-.264 

0 
200 
400 
500 
600 
650 

-0.0001550 
-.0001700 
-.0002180 
-.0003017 
-.0004062 

TABLE  VI 
Load-Defleotlon  Data 
Initial  Deflection  at  Center  Support     I.OI3  inches. 


Upper  Span 

Lower  Span 

Pi  =  5000  lb. 

Pi  =  3000  lb.          j 

p 

(lb) 

yi  =  19.010  i 

n. 

yi  =  18.902 

in. 

y 

(in.) 

y-yi 

(in.) 

P-Pl 
(lb) 

y-yi 
f-Pi 

(in/lb) 

y 

(in.) 

y-yi 

(in.) 

P-Pl 
(lb) 

y-yi 
prpl 

(in/lb) 

3000 

19.010 

0 

0 

18.902 

0 

0 

3200 

19.037 

.027 

200 

0.0001550 

18.897 

-.005 

200 

-0 . 0000250 

3400 

19.080 

.070 

400 

.0001750 

18.880 

-.022 

400 

-.0000550 

3500 

19.111 

.101 

500 

.0002020 

18. 856 

-.046 

500 

-.0000920 

3600 

19.169 

.159 

600 

.0002650 

18.804 

-.098 

600 

-.0001633 

3650 

1 

19.254 

.244 

650 

. 0003754 

18.739 

-.163 

650 

-.0002508 

fv 
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Tables  7,8 


TABLE  VII 
Load-Defleotlon   Data 
Initial  Deflection  at   Center  Support 


-1.020   inches. 


p 

(lb) 

Upper  Span 

Pi  =  3000  lb. 
yi  =  17.393  in. 

Lower  Span 

P]^  =  3000  lb. 
yi  =  17.274  in. 

y 

(in.) 

y-yi 

(in.) 

P-Pl 
(lb) 

y-yi 
P-Pi 

(in/lb) 

y 

(in.) 

y-yi 

(in.) 

P-Pl 
(lb) 

y-yi 
P-P, 

(la/lb) 

3000 
3200 
3400 
3500 
3600 
3650 

17.393 
17.396 
17.416 
17.450 
17.499 
17.566 

0 
.003 
.023 
.057 
.106 
•173 

0 
200 
400 
500 
600 
650 

0.0000150 
.0000575 
.0001140 
.0001767 
.0002662 

17.274 
17.241 
17.193 
17.150 
17 . 075 
16.996 

0 

-.033 
-.081 
-.124 
-.199 
-.278 

0 
200 
400 
500 
600 
650 

-0.0001650 
-.0002025 
- . 0002480 
-.0003317 
-.0004277 

TABLE  VIII 

Summary   of  Critical  Loads 
Predicted   From  Load-Deflection   Data. 


Initial 
Deflection 
at  Center 

Support 

(in.) 

Per 
Upper 
Span 

(lb) 

^r 
Lower 
Span 

(lb) 

^cr 
Average 

(lb) 

^cr  -  ^cr 
Upper   Lower 
Span    Span 

(lb) 

0 

.453 
-.447 

.749 
-.747 

1.013 
-1.020 

3858 

3868* 
3773'* 

3897* 
3727" 

3890* 
3737" 

3850 

3789*' 
3830* 

3757'* 
3831* 

5733*' 
3872* 

3854 

3829 
3802 

3827 
3779 

3812 
3805 

8 

79 
-57 

140 
-104 

157 
-135 

•Deflected  on  buckling  so  as   to  deepen  the  initial  deflection 
curve   of   the  span. 

••Deflected  on  buc.-.llng  so  as   to  straishten  out  and  reverse  the 
initial  deflection  curve  of  the  span. 
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Pigura  1.-  Tett 

■9t- 

up  ihowing  col- 
umn with  ini- 
tial deflection 
at  center  sup- 
port of  0.749 
inch  before 
loading. 
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TESTING 

MAC  MINE 


NACA 


rigur«  2.-  Test 
set- 
up showing  col- 
umn with  ini- 
tial deflection 
at  center  sup- 
port of  0.749 
inch  approach" 
ing  critical 
load. 
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Figure  3.-  Test 
eet- 
up  •howlog  col- 
umn with  ini- 
tial deflection 
at  center  sup- 
port of  0.749 
inch  at,  or 
past,  maximum 
load. 
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Figure  4,-  Diagraminatic   sketch  of   test   specimen. 
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Figs. 5, 7, 11, 
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Figs. 6, 8, 9, 10. 
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Figs. 12, 13. 
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Initial  deflect  ion   at  center  support,  in. 


Figure  12.-  Variation  of  difference  in  predicted  critical 
load  with  initial  deflection  of  the  center 
support. 
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Figure  13.-  Variation  of  average  predicted  critical  load 
with  initial  deflection  of  center  support. 
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